Apoptotic cells associated with Wallerian degeneration after experimental spinal cord injury: a possible mechanism of oligodendroglial death.
We have investigated the temporal and spatial profiles of apoptotic cells in an experimental transection spinal cord injury by the terminal deoxynucleotidyl transferase-mediated biotin-16-2'-deoxyuridine-5'-triphosphate nick-end labeling (TUNEL) method. Twenty-four hours postinjury, a numerous TUNEL-positive cells appeared both rostrally and caudally to the transection site. Those positive cells, however, gradually diminished in number by several days postinjury. In contrast, other TUNEL-positive cells were found scattered within the white matter remote from the lesion by the third day postinjury. These cells were typically embedded in or among vacuolated fibers, where they were identified in close proximity to the vacuolated space enclosed by myelin basic protein (MBP)-positive structures confirmed by TUNEL-MBP double staining. Because of their linear arrangement, these TUNEL-positive cells were considered interfascicular oligodendrocytes, a fact that was confirmed by the finding that some TUNEL-positive cells were also stained with CCI, a cell marker for oligodendrocyte. Electron microscopic studies revealed that the cells expressing apoptotic morphology were invariably encased in a space formed by myelin splitting. Although the biological significance of apoptotic interfascicular oligodendrocytes in the process of wallerian degeneration is yet to be determined, the finding of such profiles localized within degenerating myelin structures suggests that; oligodendrocytes may be "trapped" within rapidly swollen and disintegrating myelin lamellae, which isolates and perhaps predisposes them to death.